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CLAIMS 

(57) [Claim(s)] 

[Claim 1] A dissolution material is inserted into a preheating gas duct which the upper part is formed as material 
input port, and has an inclined coke oven floor in the lower part. In a fusion furnace constituted so that heating 
dissolution of said dissolution material might be carried out and it might introduce into a molten metal attaching 
part through said inclined coke oven floor with a dissolution burner arranged towards said preheating gas duct 
lower part A metal fusion furnace characterized by having arranged a dissolution material attachment component 
by which the lower part was opened wide in said preheating gas duct so that it may have a crevice at least 
between a dissolution burner of this gas duct, and a furnace wall side of the opposite side. 

[Claim 2] A dissolution material is inserted into a preheating gas duct which the upper part is formed as material 
input port, and has an inclined coke oven floor in the lower part. In a fusion furnace constituted so that heating 
dissolution of said dissolution material might be carried out and it might introduce into a molten metal attaching 
part through said inclined coke oven floor with a dissolution- burner arranged towards said preheating gas duct 
lower part A metal fusion furnace characterized by having arranged a dissolution material attachment component 
by which the lower part was opened wide in said preheating gas duct so that it may have a crevice between 
these gas duct furnace wall sides. 

[Claim 3] A metal fusion furnace with which said dissolution material attachment component has the gas passage 
section in the upper part by consisting of a tubed sleeve object in claim 2. 

[Claim 4] claim 2 — setting — said dissolution material attachment component — porous material, reticulated 
material, or a crosspiece — a metal fusion furnace currently formed in tubed of either of the material. 
[Claim 5] A metal fusion furnace with which said dissolution material attaching part has a wrap flange for the 
opening edge of said material input port in one in claim 2 thru/or any 1 term of 4. 

[Claim 6] A metal fusion furnace in which an inclined coke oven floor of said gas duct lower part was formed in 
claim 2 thru/or any 1 term of 5 of a single inclined plane which goes to a molten metal attaching part. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to metal fusion furnaces, such as 

aluminum, 

[0002] 

[Description of the Prior Art] this invention person proposed the drying-furnace floor type metal dissolution 
holding furnace of continuous system like an indication to JP, 3-31 993. B previously about fusion furnaces, such 
as aluminum. As the sign 100 illustrated by drawing 7 of an attached drawing, this metal dissolution holding 
furnace It has the preheating room (gas duct preheating room) 110 which carries out heating dissolution of the 
lower metallic material with the dissolution burner 122 arranged towards the gas duct lower part while heating 
beforehand the metallic material with which the gas duct was filled up with the combustion gas in a furnace. The 
metallic material heated in said preheating room lower part is once further heated [ in the inclination floor line 
121 of the dissolution room 120 ] by the dissolution burner 122 outflow and here, will be in a perfect melting 
condition, and will flow into the molten metal maintenance room 130. 

[0003] In drawing 7 , a sign 131 is the maintenance burner formed in the maintenance room 130, in order to keep 
a molten metal warm, and it is free passage opening with which 140 was prepared in molten metal pumping 
opening, and 141 was prepared in the septum lower part of the maintenance room 130 and molten metal pumping 
opening. Moreover, a sign 1 15 is the inspection post of the preheating room 1 10, 1 16 is the door. 125 is the 
inspection post of a dissolution room, 126 is the door. 135 is the inspection post of a maintenance room, and 136 
is the door. Furthermore, SI and S2 show the inclination of a hearth which becomes low toward the direction of 
an arrow head about an arrow head sign, and B expresses the direction of a burner axis of the dissolution burner 
122. 

[0004] If it is in the dissolution holding furnace 100 of illustration, since metallic materials with a low temperature 
are a preheating and the thing which is dissolved, is heated further at the dissolution room 120, will be in a 
perfect melting condition, flows down and flows and is stored in the maintenance room 130 at the preheating 
room 110, it has the big advantage that a molten metal with sufficient quality without the temperature change of 
the molten metal of the maintenance room 130 can be obtained continuously. 

[0005] However, if it was in this dissolution holding furnace 100. cleaning of the non-dissolved material N 
adhering to especially the furnace wall of the preheating room 1 1 0 was indispensable in the furnace. That is, 
heating dissolution of the metallic material which it was full of in this gas duct 1 1 1 from the material input port 
1 12 of the gas duct 1 1 1 upper part of the preheating room 1 10 is carried out by the dissolution burner 122 
turned to the gas duct lower part so that I may be well understood from the cross section of the preheating 
room 1 10 of drawing 8 . Although the transverse-plane side which receives the direct stroke of the dissolution 
burner 122 of a metallic material is dissolved according to the high temperature of burner flame at this time, the 
metallic material located in a back side (that is. the furnace wall 1 1 1W side of the dissolution burner 122 and the 
opposite side) stops at carrying out heating softening by the conductive heat, without receiving the direct stroke 
heat of the dissolution burner 122. That to which the metallic material with which this seed fusion furnace was 
supplied one after another since the gas duct injection of the material is carried out continuously and dissolution 
is made continuously is located in the transverse-plane side of the dissolution burner 122 will be dissolved 
preferentially, and the material N located in the gas duct furnace wall 1 1 1 W side of this dissolution burner 122 
and the opposite side will remain after all with the condition of not dissolving. 

[0006] The non-dissolved material N which remains to the gas duct furnace wall 1 1 1 W side of this dissolution 
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burner 122 and the opposite side needs to clean and remove at the time of termination of a dissolution activity. 
Usually, as shown in drawing 8 . this non-dissolved material N is extruded to the dissolution room 1 20 side with 
the dirt picking rod A from the inspection post 1 15 (a non-melt is predicted and prepared in the after that side) 
prepared in the gas duct lower part, heating dissolution is carried out by the dissolution burner 122. and it 
introduces to the maintenance room 130. Also in this case, since some non-melts N may remain to the hearth 
121 of the dissolution room 120, finally this non-melt N is extruded from the inspection post 125 of the 
dissolution room 120 to the maintenance room 130 with said dirt picking rod A like drawing 9 . 
[0007] Thus, although the cleaning point at the time of dissolution activity termination is defined, it does not 
often carry out completely in fact. Moreover, cleaning may be impossible when operation continues continuously 
for 24 hours, cleaning of the non-dissolved material N should make it perfect — when there is nothing, this non- 
dissolved material N solidifies within a gas duct, and becomes massive, it grows up like snowballs according to 
the dissolution activity which continues further, and as the chain line Nx of drawing 8 shows, a gas duct 1 1 1 is 
plugged up, and there is a possibility that operation of a furnace may become impossible. Even when operation of 
a furnace is possible, a gas duct cross section becomes narrow, and the thermal efficiency of a furnace falls 
sharply and is remarkable. [ of an energy loss ] Moreover, when the non-dissolved material N carries out 
adhesion solidification in a gas duct furnace wall side, this furnace wall side also receives damage and shortens 
the life of a furnace. 
[0008] 

[Problem(s) to be Solved by the Invention] This invention is proposed in view of a trouble which was mentioned 
above, and aims at offering the metal fusion furnace of the structure where a non-dissolved material does not 
. remain in a gas duct. Moreover, this invention has good thermal efficiency, and its fuel consumption improves, 
and it aims at offering the metal fusion furnace where the productivity which can do this seed dissolution activity 
efficiently is high. Furthermore, this invention aims at offering the structure which can raise the endurance of a 
metal fusion furnace. 
[0009] 

[Means for Solving the Problem] Namely, invention of claim 1 inserts a dissolution material into a preheating gas 
duct in which the upper part was formed as material input port. In a dissolution holding furnace constituted so 
that heating dissolution of said dissolution material might be carried out and it might introduce into a molten 
metal attaching part with a dissolution burner arranged towards said preheating gas duct lower part In said 
preheating gas duct, it starts in a metal fusion furnace characterized by having arranged a dissolution material 
attachment component by which the lower part was opened wide so that it may have a crevice at least between 
a dissolution burner of this gas duct, and a furnace wall side of the opposite side. 

[0010] Moreover, invention of claim 2 introduces a dissolution material in a preheating gas duct in which the 
upper part was formed as material input port. In a dissolution holding furnace constituted so that heating 
dissolution of said dissolution material might be carried out and it might introduce into a molten metal attaching 
part with a dissolution burner arranged towards said preheating gas duct lower part In said preheating gas duct, 
it starts in a metal fusion furnace characterized by having arranged a dissolution material attachment component 
by which the lower part was opened wide so that it may have a crevice between these gas duct furnace wall 
sides. 

[0011] Moreover, in claim 2, said dissolution material attachment component consists of a tubed sleeve object, 
and invention of claim 3 requires it for a metal fusion furnace which has the gas passage section in the upper 
part. 

[0012] moreover, invention of claim 4 — claim 2 — setting — said dissolution material attachment component - 
- porous material, reticulated material, or a crosspiece — a metal fusion furnace currently formed in tubed of 
either of the material is started. 

[0013] Moreover, invention of claim 5 relates to a metal fusion furnace with which said dissolution material 
attaching part has a wrap flange for the opening edge of said material input port in one in claim 2 thru/or either 
of 4. 

[0014] Moreover, invention of claim 6 requires a floor line of said gas duct lower part for a metal fusion furnace 
formed of a single inclined plane which goes to a molten metal attaching part in claim 2 thru/or either of 5. 
[0015] 

[Embodiment of the Invention] The whole metal fusion furnace outline cross-sectional view in which drawing 1 
shows one example of this invention hereafter when it explains with the drawing of attachment of the example of 
this invention, The cross section in the condition that two to 2 line of drawing 1 cut drawing 2 , the expanded 
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isectional view in the condition that three to 3 line of dravying 1 similarly cut drawing 3 , The perspective diagram 
showing an example of the tubed sleeve object with which drawing 4 is used by this invention, the whole outline 
cross-sectional view in which drawing 5 shows other examples of this invention, and drawing 6 are the drawings 
of longitudinal section of an important section showing the melting condition of the metal fusion furnace of this 
invention. 

^[001 6] As shown in drawing 1 thru/or drawing 3 , the aluminum molten metal for dies casting is produced, and a 
[dissolution material is inserted into the preheating gas duct 20 in which the upper part was formed as material 
input port 21, and the metal fusion furnace 10 of this invention carries out heating dissolution of said dissolution 
material with the dissolution burner 25 arranged towards said preheating gas duct 20 lower part, and it is 
constituted so that it may introduce into the molten metal attaching part 35. Generally the type of such a fusion 
furnace is called a drying-furnace floor fusion furnace. In drawing, the furnace wall with which a sign 22 
constitutes the preheating gas duct 20, the inspection post by which 23 was formed in this furnace wall, the free 
passage opening of the voussure by which the door and 26 were formed in the septum of the preheating gas 
duct 20 and the molten metal attaching part 35. and 27 was formed in this septum for 24, and 30 are the inclined 
coke oven floors of the preheating gas duct 20 lower part. Moreover, the maintenance burner with which a sign 
36 keeps warm the molten metal M in this molten metal attaching part 35 to constant temperature about the 
molten metal attaching part 35. the furnace wall with which 37 constitutes a molten metal attaching part, and 39 
are free passage openings formed in the septum lower part with the pumping section 40. In addition, although the 
example of illustration showed the dissolution holding furnace equipped with a maintenance room and the 
pumping section which were explained with the conventional technology, this invention is not limited to this but 
is applied to all drying-furnace floor fusion furnaces. 

[0017] And in invention of claim 1. it is characterized by having arranged the dissolution material attachment 
component 50 by which the lower part was wide opened in said preheating gas duct 20 so that it may have 
Crevice C at least between the dissolution burner 25 of this gas duct 20, and furnace wall side 22W of the 
opposite side in this dissolution holding furnace 10. In addition, invention of claim 2 to which the dissolution 

immaterial attachment component 50 has a crevice among all the gas duct furnace wall sides 22 is shown by the 

^example of illustration. Hereafter, it explains. 
[0018] As the term of the conventional technology described, in this conventional seed gas duct preheating type 
of fusion furnace, it is not avoided that a dissolution burner and the metallic material located in the gas duct 
furnace wall side of the opposite side remain in the state of un-dissolving. Then, by arranging the dissolution 
material attachment component 50 by invention of claim 1. first, so that it may have Crevice C at least between 
the dissolution burner 25 of a gas duct 20, and furnace wall side 22W of the opposite side It avoids that 1 st a 
metallic material contacts furnace wall side 22W and directly [ of a gas duct 20 ] (evasion of wall surface 
adhesion), and enabled it to heat the metallic material located in the 2nd at the furnace wall side 22W side of the 
dissolution material attachment component 50 also from a back side through Crevice C (back heating). It 
prevents that can carry out heating dissolution of the dissolution burner 25 and the metallic material located in 
the opposite side, and a non-dissolved material carries out an adhesion residual into a gas duct by this. 
[0019] So that it may not come to accept it, it may specify as invention of claim 2 and it may illustrate in the 
example By arranging the dissolution material attachment component 50 so that it may have a crevice among all 
the gas duct wall surfaces 22 It adds to an operation of invention of said claim 1 and an effect being attained 
more completely. Since all of the metallic materials held in the dissolution material attachment component 50 
can be heated from the both sides of the interior and the exterior of this attachment component 50 (in addition 
refer to drawing 6 ), the preheating and dissolution effectiveness of a metallic material improve markedly. 
[0020] If the dissolution material attachment component 50 is explained, this member can be considered as the 
configuration common to invention of claim 1 and claim 2. As the dissolution material attachment component 50 
was described above, since it dissolves by arranging the dissolution burner 25 towards the preheating gas duct 
20 lower part, the dissolution material attachment component 50 is considered as the configuration with which 
the lower part was opened wide in the drying-furnace floor fusion furnace which performs this seed gas duct 
preheating so that direct stroke heating of the dissolution burner 25 concerned may not be barred. As structure 
where this lower part was released, although the thing which opened the hearth 30 as shown in drawing 2 and 
drawing 3 , and the gap and which it hangs and is considered as structure is desirable, it is good also as 
structure which prepared **** etc. in the hearth 30. 

[0021] Since heating from the outside of this attachment component 50 is also enabled as the quality of the 
material of the dissolution material attachment component 50, a thermally conductive material is chosen 
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preferably. Moreover, since it is the portion in which it Is used in the furnace put to an elevated temperature 700 
degrees C or more, and a metallic material is moreover invested, thermal resistance is high as much as possible, 
and a thing with shock resistance is desirable. In the example, the stainless steel material which applied the 
alumina (aluminum 203) to the external surface side for antioxidizing and the improvement in endurance was 
used. It is carbonization silicon (SiC) besides an alumina. Graphite mixture may be used. In addition, since there 
is a severe thing in selection of the quality of the material of the dissolution material attachment component 50 
conditional as mentioned above, you may make it exchange in consideration of economical efficiency in 2 or 3 
years. 

[0022] As a configuration configuration of the dissolution material attachment component 50, what is necessary 
is just the configuration that a metallic material can be held inside at least. In the example, what was constituted 
from a tubed sleeve object 51 as shown in the perspective diagram of drawing 4 was used. The dissolution 
material attachment component 50 which consists of this tubed sleeve object 51 is what formed the stainless 
plate with a thickness of about 10mm in the shape of an rectangular pipe (a cylinder is sufficient), and the hole- 
like gas passage section 52 is formed in that upper part. This gas passage section 52 discharges again the 
combustion gas which circulates the outside of the dissolution material attachment component 50 into an 
attachment component in the return exterior. 

[0023] although the dissolution material attachment component 50 does not have a drawing example besides 
said tubed sleeve object — porous material, reticulated material, or a crosspiece — you may form in tubed by 
either of the material. 

[0024] Moreover, as the dissolution material attachment component 50 was illustrated, if a flange 55 is formed in 
the upper limit section and the opening edge of material input port 21 is covered, a material injection is easy and 
can protect this opening 21 at the time of a material injection from damage. Moreover, pendant attachment of a 
dissolution material attachment component 50 like an example can also be simplified. Furthermore, management 
of the crevice produced between the material input port 21 of a gas duct 20 and the opening of the dissolution 
material attachment component 50 also becomes easy. 

[0025] If it is in invention of claim 2 if it is in invention of claim 1 so that it may have Crevice C at least in a gas 
duct 20 between the dissolution burner 25 of this gals duct, and opposite side wall surface 22W and, the 
dissolution material attachment component 50 which consists of upper configuration is arranged so that it may 
have a crevice among all the gas duct wall surfaces 22. As mentioned above^ the hot combustion gas in a 
furnace circulates and this crevice heats the metallic material in the dissolution material attachment component 
50 also from that outside. Therefore, the magnitude of a crevice is defined for this purpose. According to the 
experiment, the crevice C between the dissolution material attachment component 50 and opposite side wall 
surface 22w of the dissolution burner 25 was understood that a certain thing is desirable about 100mm or more 
than it. Moreover, even if it enlarges with 200mm and 300mm, the larger one has the heating effectiveness of a 
material satisfactory rather to some extent good [ a crevice ] although the gap with other wall surfaces is based 
also on the magnitude of a furnace, and the capacity of a burner. 

[0026] Moreover, arrangement of the dissolution material attachment component 50 is defined in relation to the 
direction of axis B of the dissolution burner 25. Since it is an elevated temperature near the tip of the direct 
stroke flame most, the dissolution burner 25 is the arrangement location of the dissolution material attachment 
component 50 with the most desirable upper part of hearth 30 portion where the direct stroke flame concerned 
touches. In the example, since the flow of the combustion gas in a furnace flows in the direction of an outside 
with the pressure of the gas of the maintenance burner 36 of the molten metal attaching part 35 and the burner 
flame of the dissolution burner 25 is shaken outside by this, in consideration of this, the dissolution material 
attachment component 50 is arranged in mist or an outside location from the axis B of the dissolution burner 25. 

[0027] Furthermore, with this dissolution burner 25, the dissolved metallic material which flowed into the hearth 
portion concerned can be heated still longer, can be heated at a higher temperature, and a hearth 30 can 
introduce it into the molten metal attaching part 35. if the dissolution burner 25 side is enlarged (widely). Drawing 
6 is the example which took the large (widely) hearth 30 (30A) to the dissolution burner 25 side. 
[0028] Moreover, if it says about a hearth 30, as for the hearth 30 which goes to the molten metal attaching part 
35 from the gas duct 20 lower part, forming by the single inclined plane is desirable. With the conventional 
technology, as illustrated to drawing 7 , although it was two (SI, S2). if this invention has the inclination of a 
hearth, it can be made into a single inclined plane. It becomes simple [ layout of a furnace ] individually then 
about the inclination of a hearth, and check cleaning also becomes easy. The whole furnace height can be made 
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low and it is still more convenient than anything also for a user. In addition, it can be referred to as hearth 30A 
which consists of the Sth page of a single inclination even if it is a furnace used as the shape of a plane of L 
characters like drawing 5 . The arrow head sign f of drawing expresses the flowing-down direction of the 
dissolved metallic material. 

[0029] Drawing 6 is a cross section at the time of operation of a furnace. Like illustration, like the axis arrow 
head B, the burner flame of the dissolution burner 25 arranged towards the preheating gas duct 20 lower part 
hits directly the metallic material Id located in the lower part in the dissolution material attachment component 
50, and dissolves. Flowing down a hearth 30, it is heated further, will be in a perfect dissolution condition, and 
this dissolved metallic material m will flow into the molten metal attaching part 35. 

[0030] Combustion-gas G of the dissolution burner 25 (and maintenance burner 36) circulates the dissolution 
material attachment component 50 interior, and ********** 50 and the crevice between the gas duct furnace 
walls 22, and heats the metallic material 1 in this dissolution material attachment component 50. Since it 
arranges so that it may have Crevice C at least between the dissolution burner 25 of a gas duct 20, and furnace 
wall side 22W of the opposite side if it is in invention of claim 1. as described above The metallic material located 
in the furnace wall side 22W side of the dissolution material attachment component 50 is heated also from a 
back side through Crevice C, without a metallic material contacting furnace wall side 22W and directly [ of a gas 
duct 20 ]. Heating dissolution of the dissolution burner 25 and the metallic material located in the opposite side 
is carried out completely, and it prevents at least that a non-dissolved material carries out an adhesion residual 
to the gas duct furnace wall concerned. 

[0031] Moreover, since the dissolution material attachment component 50 is arranged like illustration so that it 
may have a crevice among all the gas duct wall surfaces 22 if it is in invention of claim 2 While all of the metallic 
materials I held in the dissolution material attachment component 50 are heated from the both sides of the 
interior and the exterior of this attachment component 50 and solve the problem of the residual in a furnace of a 
non-dissolved material entirely, the preheating and dissolution effectiveness of a metallic material I are raised 
markedly. According to the experiment, improvement in at least 10% or more of fuel consumption was checked 
by installation of this dissolution material attachment component 50. 

[0032] In addition, although the stainless steel material from which the dissolution material attachment 
component 50 applied the alumina to the external surface side in the example although stated above was used, 
selection use of what has more low cost is carried out, and you may make it exchange periodically every 2 or 3 
years. Like an example, the dissolution material attachment component 50 can engage with the opening edge of 
a gas duct, can be hung and held, and if it does in this way, it can do exchange simply and easily. If it sees from a 
non-dissolved material like before remaining in a furnace, and removing and cleaning this, the cost and the effort 
of exchange of the dissolution material attachment component 50 are comparable. 
[0033] 

[Effect of the Invention] As it illustrates above and being explained, according to this invention, in this seed gas 
duct preheating type of drying-furnace floor fusion furnace, the problem of the residual in the gas duct of the 
non-dissolved material produced unescapable can be solved now. Moreover, since a metallic material is heated 
from the inside and outside of a dissolution material attaching part and a non-dissolved material does not remain 
in a gas duct, this invention can have good thermal efficiency, and its fuel consumption can improve, and it can 
do this seed dissolution activity efficiently. It unites, and is released from an activity the complicated every day 
of removal of a non-dissolved material, and cleaning, workability is also improved, and productivity improves. 
Furthermore, since a non-dissolved material does not adhere to a furnace wall, this invention can also raise the 
endurance of a furnace main part. 



[Translation done.] 
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